Malignant triton tumor (MTT) is a rare variant of malignant peripheral nerve sheath tumor (MPNST) made up of both malignant schwannoma cells and malignant rhabdomyoblasts.
Introduction
Malignant "Triton" tumor (MTT) is a rare subtype of malignant peripheral nerve sheath tumor (MPNST) characterized by malignant schwannoma with rhabdomyosarcoma. This composite neoplasm was initially introduced by Masson and Martin in 1938 and this tumor is extremely rare, with fewer than 100 cases reported to date. 1 It occurs predominantly in the head, neck and trunk. The diagnosis based on the presence of rhabdomyoblasts and malignant Schwann cells. 2 Head and neck region is the most frequent site of involvement with one third of the lesions, followed by trunk and lower extremities respectively. 3 Head and neck localization seem to have an infrequent association with Nerofibromatosis-1 (NF1) when compared to other localizations. It is usually seen in individuals younger than 35 years of age MTT carries a much worse prognosis than MPNST with an expected 5-year survival rate of 12.5%. 4, 5 Sporadic involvement of the gluteal region without NF1 hasn't been described yet in the literature.
In this article, we report a case of a Malignant "Triton" tumor in the gluteal region of a male without Nerofibromatosis-1 with 57 months follow up.
Case presentation
A 26-year-old male patient was presented with a 6 months history of right buttock pain that was exacerbated with movement. There was no history of preceding trauma or accident. There was no family history of central nervous system neoplasia or of neurofibromatosis types 1 or 2. The physical examination revealed that a painful limp and pain with deep palpation. His neurologic examination was normal. A radiographic image of the pelvis demonstrated an increase in soft tissue density adjacent to right iliac wing. Magnetic resonance imaging of pelvis demonstrated a large soft tissue mass in the right gluteal region close to the sciatic nerve (Fig. 1) . The 5 Â 6 Â 7 cm mass had low signal intensity on T1, primarily high signal on T2, and diffuse enhancement with gadolinium. There was a central focus of low signal intensity on the T2 and gadolinium-enhanced images (Fig. 2) . Open biopsy was performed and histological examination demonstrated a lesion consisted of cells showing either rhabdomyoblastic or neuronal differentiation which was characteristic for malignant triton tumor. Investigations including computerized tomography of thorax ruled out a metastatic disease. The patient subsequently underwent further surgery to ensure full excision of the tumor. A wide resection was performed via hip disarticulation with anterior flap. Postsurgical recovery was uneventful. Microscopical examination revealed numerous large pleomorphic cells with abundant cytoplasm contrasting with the pale staining cytoplasm of the Schwann cells. Immunohistochemical analysis showed S-100, Leu-7, CD57, desmin positivity which was also consistent with the diagnosis of MTT. Surgical margins were clear. Pathological examination including immunohistochemical analysis confirmed the diagnosis of MTT (Fig. 3) . He was started on combination chemotherapy of ifosfamide 2 g/m 2 with mesna 2 g/m 2 alternating with adriamycin 75 g/m 2 every other week for first two cycles 4 weeks apart and then continued with ifosfamide and mesna for the rest of the two cycles without adriamycin. The patient was followed up by 6 weekly periods and the surgical field checked with MRI every 3 months. Nine months after initial wide resection, the patient presented with continuing pain. The follow-up MRI demonstrated a 3 Â 4 Â 1 cm recurrent mass nearby the operative bed of the previously resected lesion. The mass had similar signal characteristics with low signal intensity on T1 and high signal intensity on T2 (Fig. 4) . PET/CT scan also demonstrated a recurrent mass in the gluteal region (Fig. 5) .
Radiation therapy was applied with a total dose of 65.4 Gy, with initial photon fields, followed by shrinking fields with electrons with 33 dose fractions during the course of 2 months. He was underwent second wide resection after radiotherapy. The pathological investigation was the same as the first one and surgical margins were clear. He has followed up in our department and has no evidence of disease recurrence 4 years after his treatment.
Discussion
Malignant peripheral nerve sheath tumor is a neoplasm that arises primarily in the peripheral nerves and accounts for 5e10% of all soft tissue sarcomas. 1 The term Malignant Triton Tumor is used for tumors exhibiting the features of an MPNST and containing rhabdomyoblastic elements. 4 The disorder was named for the Triton salamander, which is capable of regenerating limbs consisting of both muscle and nerve tissue after the cut end of the sciatic nerve is implanted into the soft tissue of its back. 3 The pathogenesis of MTT is unknown, the presence of both neural cells and rhabdomyoblasts have led some to hypothesize that both cellular components derive from less differentiated neural crest cells that have both mesodermal and ectodermal potential and others points out direct evidence for the potential of schwannoma cells to exhibit myogenic differentiation. 6 Masson and Martin initially postulated that divergent myoid differentiation could occur in neoplastic neuroectodermal cells but there are it seems likely that both cell lines originate from less welldifferentiated neural crest cells. 7, 8 Cytogenetic studies reveal certain abnormalities in these tumors including common breakpoints in Chr 7, 11 and loss of Chr 22. 5, 8 Almost seventy percent of these tumors were diagnosed in patients with von Recklinghausen's disease (NF1) displayed a marked male predominance, young age, and infrequent head and neck presentation, whereas the remaining sporadic 30% were older and had a female predominance. 4 MTT may also arise after radiation therapy. 9 The most frequent localization was head and neck region followed by upper, lower extremities, retroperitonium, buttock and trunk. 10 The mean age is 38 years in sporadic cases and younger in cases associated with neurofibromatosis. 11, 12 Our patient was a sporadic case of 26 years-old male with gluteal involvement without any evidence of NF 1 and no history of radiation therapy which was quite rare. The presenting symptom is usually a progressively enlarging mass that may give rise to neurologic symptoms. Radiologic features of MTT are similar to that of MPNST. It includes soft tissue mass with or without calcification on direct radiography. An asymptomatic growing mass without neurological impairment was the major complaint in our patient and a soft tissue mass was observed on direct x-ray without calcification. Magnetic resonance imaging is the most useful diagnostic tool in the examination of soft tissue malignancies. The lesion usually is hyperintense on T2-weighted images and low or iso intense on T1-weighted images. A heterogenous mass with indistinct margins was observed in our case showing low intensity on T1 weighted images and high intensity on T2 weighted images. The heterogenicity indicated areas of necrosis and hemorrhage.
On histopathologic examination, MTT appears as a tumor composed of sheets of interlacing spindle cells together with large pleomorphic rhabdomyoblastic cells. 3 MTT can easily be overlooked if the immunohistochemical examination does not include pan muscle actin or desmin. 2 Immunohistochemically s-100 positivity for MPNST and desmin positivity for rhabdomyoblastic elements aids the diagnosis. 3 MPNST is often seen in patients with neurofibromatosis 1 (NF1) in 70% of the cases and it may also occur sporadically.
The prognosis of MTT is much worse than sporadic MPNST. 4 The choice of treatment for MTT is radical tumor excision with wide margins. Adjuvant chemotherapy and radiation therapy are suggested by several authors for long-term survival. 10 The head and neck region and in the upper and lower extremities have a better prognosis than tumors located in retroperitonium, buttock or trunk. 13, 14 Local recurrence time is reported 6 months. 15 In our case total surgical excision was performed and followed by postoperative chemotherapy.
In conclusion, MTT is a rare tumor which should be differentiated from MPNST because of its more aggressive behavior. Sporadic involvement of peripheral localizations without NF1 may occur such as gluteal region and have very aggressive behavior despite radical surgery. Complete surgical removal followed by radiation therapy and/or chemotherapy is essential for long term survival. 
